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1

This invention relates to a method and ap-
paratus for conditioning gases by means of water
sprays.

The method and apparatus of the invention is
particularly useful for the conditioning of gases
prior to the removal of suspended solids there~
from by electrical precipitation. In order to
obtain optimum performance in the removal of
suspended solids from gases in electrical pre-
cipitators it is frequently necessary to ccol and
condition the gases prior to their passage into
the precipitator. The desired cooling and con-
ditioning may be effectively accomplished by di-
rectly spraying water into the gases by passing
the gases through a spray tower. Cooling of
gases by spray towers, however, involves the dis-
advantage that incomplete evaporation of the
water spray frequently occurs. This results in
wetting of the solid matter, particularly that
portion which tends to separate out in the spray
tower, causing plugging of the tower and outlet
conduits.

It has now been found that these disadvan-
tages and difficulties can be overcome by intro-
ducing a relatively hot dry gas of high evapo-
rating power, for example, a portion of the hot
incoming gases, directly into those portions of
the spray chamber wherein water droplets or
wetted particles tend to accumulate whereby the
moisture in the droplets or particles is evapo-
rated.

In applying the principles of the invention to
down-flow cooling towers, a portion of the hot
incoming gases may be diverted from the inlet
conduit directly to the lower part of the tower
where it evaporates any water in droplets or
in wetted particles and passes out of the tower
with the cooled gases.

The invention will be more particularly de-
scribed with reference to the accompanying
drawings in which:

Pig. 1 is a vertical elevation in partial section
of a down-flow water spray cooling tower em-
bodying the principles of the invention;

Fig. 2 is a top view of the cooling tower of Fig.
1; and '

Fig. 3 is a vertical section on line 3—3 of Fig. 1.

In the drawings, {0 is the outer shell of the
cooling tower provided with a gas inlet Il and
gas outlet 12, and {3 is a concentric cylindrical
skirt depending from the top of shell 10. Skirf
13 encloses the spray chamber and forms with
the side walls of shell 10 an annular passage
for the flow of gases from the lower portion of
the tower to the gas outlet. A plurality of
spray heads (4 are disposed about the upper
portion of the spray chamber. Rapping devices
15 pass through the shell 10 into contact with
skirt 13 for shaking deposited material from the
skirt.

The conduit 16 supplying hot gases to inlet

Il is connected to a point near the bottom of
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the tower by means of by-pass line {1. The
relative portion of the hot gases which flow
through the by-pass line into the lower portion
of the tower may be controlled by suitable ad-
justment of damper {8.

Any material which collects in the bottom of
the tower may be removed through a suitable
valve {9 in the bottom outlet.

When the cooling tower has a flat or rounded
bottom of considerable extent it is desirable to
introduce the hot gases at a plurality of points
in the lower portion of the tower.

It has been found that by introducing hot gases
into the lower portion of the spray cooler shell
in aeccordance with the invention it is possible
to cool the hot gases down to 300° to 320° F.
without drip or accumulation of moisture where-
as without this provision it is difficult to cool
gases with water sprays below about 400° F.
without encountering water accumulation of the
order of 2% or more of the water supplied.

I claim:

1. Apparatus for conditioning hot gases, com-~
prising a vertical shell, a coaxial inner skirt
member depending from the top of the shell and
defining an inner spray chamber and an outer
annular passage between the spray chamber and
the wall of the shell, said spray chamber and
said snnular passage being in free communica-
tion with a lower part of the shell and each com-
municating at the upper part with a gas-con-
ducting conduit, water spray means disposed in
the upper part of the said spray chamber, and
means for establishing flow of hot gas through
said spray chamber and annular passage by way
of said conduits, and means for directing a por-
tion of the hot gas directly to the bottom of the
shell.

2. Apparatus according to claim 1, wherein hot
gases are introduced through the conduit com-
municating with the upper part of the spray
chamber to flow downwardly past the water
spray means and thence upwarly through the
annular passage and out through the conduit
communicating with the upper part of the said
annular passage, and wherein a portion of the
hot gases is diverted through a by-pass conduit
and introduced directly into the lower part of
the said shell.
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